M ethod 3. O bservation of th e electricity tak en out of a ir by th e electric filter. § 5. M ethod 1, was nsed in th e experim ents described in th e ir com m unication to th e Royal Society of F eb ru ary , 1895, from w hich i t was concluded th a t air and several other gases tried became electrified by blow ing them in bubbles through w ater, and th ro u g h solutions of various salts, acids, and alkalis, in w ater. This conclu sion was verified for the case of common a ir and p u re w ater by collecting, into a larg e reservoir over w ater, air which had been bubbled th ro u g h pure w ater in a U -tube. The electrification of th e air th u s collected was tested by a w ater-dropper, tak in g the same po tential as th e a ir a t th e centre of th e reservoir. I t was th u s proved th a t th e electrification of the air was negative, as was to be expected from th e positive electrification w hich the authors had found on insulated vessels containing w ater through which air h ad been bubbled. § 6. M ethod 2, was used in th e first experim ents described in the present paper ( § § 16-24) w hich were u ndertaken for the purpose of determ ining approxim ately in absolute m easure th e total quantity of electricity in a given m ass of electrified a i r ; and particularly for finding the g re atest electrification which could be com m unicated to a large q u an tity of a ir by needle points supplied with electricity from an electric m achine. The re su lt th u s found in § 23, 3"7 x 10 4 C.G\S. electrostatic, is th e g reatest electric density (quantity of electricity per cubic centim etre) which the authors have h itherto been able to m easure in air electrified by electrified needle points. R ut by an electrified hydrogen flame a density of 22 x 10~4 C.G.S. electrostatic u n it was obtained in air ( § 65).
§ 7. In all th e other experim ents described in th e present paper, M ethod 3 was used ; b u t probably the authors m ust retu rn to M ethod 2 if, in fu tu re, they undertake fu rth er experim ents to find the greatest electric density which they can m easure in air or other gases. If a body, A, of some fluorescent substance, such as uranium glass, be tran sm ittin g light from a sim ilar body, B, which is fluo rescing, the am ount of lig h t transm itted by A from B seems quite different, according as A is fluorescing or not. Thei'e appears to exist in a d ilu te solution of fluorescine or eosine a sm all difference, but a strong solution of eith er does not p erm it its fluorescent lig h t to p en etrate, except a very sm all thickness of th e liquid, w hether fluorescing or not.
S u lphate of quinine is too tra n sp a re n t to the lum inous rays, so th a t even if a change did exist it could h ard ly be detected. The case is otherw ise w ith u ran iu m glass, in w hich the effect is well m arked.
The com pounds of u ranium are rem ark ab le for m any ch aracteristic properties connected w ith fluorescence, which they seem to exhibit m ore readily th a n m ost other bodies. The spectrum of th e fluor escent lig h t em itted by u ran iu m glass shows certain m axim a and m inim a, as was noticed by Stokes in 1852.
T he experim ents w hich have been carried out w ith a view to testin g w h e th e r a change in the absorption is produced by fluores cence, have been alm ost exclusively upon u ranium glass. R egarding it as th e m ost suitable substance to experim ent upon, a careful series of experim ents have been made to determ ine w hether the phenom enon really existed or not.
If we call a. an d f t the fractions of th e lig h t from B tran sm itted by A, according as th e la tte r is fluorescing or not, for uranium glass 1 cm. th ick , th e values of a in a p artic u la r set of experim ents, in w hich eye determ inations were taken, were as follows. Each experim ent consisted of tw enty observations. The m ean value of a. obtained from these being cx. -0 47, f t 079 .
The ratio -was also independently determ ined, and fou 1 + a th e m ean of eighty observations to be 0'o07. The values of a and f t have also been determ ined photographically, giving a <0-48 f t >0-75 >0*43 <0-89.
I f we take the maximum value of a given photographically 0 48, the * = 0 5 4 = 0-46 = 0-51 = 0-36 ra tio -I -= 0 3 2 , and instead of obtaining equality when th e photo m eter is adjusted for th is value th e difference is most m arked. The effect has also been shown by obtaining tw o photographs on the one p la te ; one photograph being the re su lt of an exposure to the lig h t from two fluorescing cubes one behind th e other, and th e second photograph the re su lt of superposing the effect of th e Light from A alone, when fluorescing, upon th a t from B after having passed th ro u g h A, w hen the la tte r was not fluorescing. The exposure in each of the th ree cases being the same, a very distinct difference is shown in th e r e s u lt ; the superposed photographs being always the darker in the negative, n o tw ith stan d in g th e fact th a t the resultanteffect of superposing tw o photographs due to lig h t of th e same intensity, or nearly so, has been found not to be equal to b u t less th an th a t due to lig h t of double the intensity acting for h alf th e time. I f th e resu ltan t effect were equal to the sum of the separate ones, the effect caused by the change of absorption would have been still more m arked.
In th e determ inations of a. and f t a nu ployed by which any appreciable w ant of uniform ity in the illum i nation can be detected.
T he source of illu m ination has been alm ost invariably the spark discharge of a Leyden ja r between cadm ium electrodes, being one of the richest sources of the fluorescence-exciting rays, and the photo m eter one specially constructed for the purpose. In Mr. L arm or's B rit. Assoc. R eport (1893) on the Action of M agnetism on Light, it is pointed out ( § 20) th a t there are two ways in which the m agnetic field may affect the phenom ena of light propagation, and two corresponding types of m agneto-optic theory. It is th e object of the present paper to take the fundam ental equations of th e second type of theory in a general form on the lines of Mr. Larm or's recent papers on Electrodynamics, and to develop them so as to obtain the solutions of the problems of m agnetic reflec tion and of transm ission through m agnetised film s; the formulae so obtained are compared w ith th e available experim ental results, and the agreement of the theory w ith experim ent thus put to the test.
